






































Author Subjects TR皇ks Results
雨孟;扇冒~葱一雨冒而面~面面children,meanUIlimanual.reptivet3pingfSignifc叩ﾘ6W;".~-"~､..~'gWMg~~r-_!_whilC.repati,lganurSerymWpCiman"i"RtggEter.騨堅X蜘三i型陛E・(1975）age5．7yers．whilerepeatinanurseryiPhymefonnanceands nificantlygrea rinter．
r=JB.(MfiZles,24females;41oralistbfanimalnamescontin.ferenfewithXight-handpe㎡onnance・
right-handers,71efthanders)．uously．＊Nosexdifference．
＊Bothrecitationtasksreducedtap、
pingratesforbothhands.
＊ThereductionwasasynⅡnetric，as
right-handrateexceededleft-handrate
inthecontrolconditionsbutnotinthe
dual-taskconditions・
McFarland&Ashton(1975)9-,10-,1,andl2-year-oldChil･Presing3key.PontinuOlsly.for*Tien梨呼15secOidswiilengaging~in3cognitiveactivityproducediferential蝿f皿誕15secondswhileengagngin3cogitiveact produceddiffe正ntialren．
N=16.conditionsinvolvingEognitiveeffectsonleft-apdrightriand"rf9r.
activity(spatial,ferbaliandmancewithspatialTcoglitiveactiyity
mixed~sPatial-verbalproblembeingamOreeff.ctivedisrUpterofan
solving)andacontrolcOndition.ongoing,left-handedmanualtaskatthe
ageof9years．
*Above9yearsverbalandspatial
activitiesap"artohavecomparable
disruptiveeffects・
Piazza(1977)3-,4-,and5-year-oldrightRepetitivetappipgof3.finrr*TheaWWletrieswereadditive
Eahdedcliilriren.--taIjpingapparatuswiththeacroSsagelevels.
N＝36(18males,l8females)．indexfingerwhilerepeatinga＊Secondaryvocalizationtasks(recit，
familiarfiiymeorhmmingCOn.ingandhummmg)edUCedbothleftand
tinuouslyWiththeexperimenter.rightindexfingertappipgrats.
*Recitingdisproportionatelyreduced
tappingontherightwhilehummingdis-
proportionatelyreducedtappingonthe
leftfingerineachofthethreeage
grou頤．
Ce画nak,Drake,Cennak,＆Right-handedmalesbetweenAlternatetappmgoftwometal＊Learning-disabledsubjectswho
EMgilW､~'-....~~~'-fiiggg6"aIMYe3rs._plateswith""styluOh.!dinalOWed"4is""lthgilyerbgl"
N=17~ill~lioifim"leaning-bnehandwhilelisteningtothreeReIfQrmanceSUbsCale"Oresonlhe
aisa6iedI~~~~~~'-dichoticpairsofdigitnameSWISCdemonStraied.ariJItear.prefer.
through~stereopholiichead.enceunderStandardtestingaqdWhen
phoneg&-tappingthelefthand,butnottheright,
whichwasthesamepattemasthat
Obtainedbythecontrolgroup．
*Leaming-disabledsubjectswho"
VerbalWISCscorewasatleastl5points
lowerthantheirPerfOrmance配ore
demonstratedaright-earpreferenceonly
tappingwiththeirlefthand.
*Leaming-disabledsubjectswhohad
highVerbal,lowPe㎡ormanceWISC
profilesshowednoearpreferenceunder
anyconditions・
Hiscock&KinsbourneRight-handedchildrenin9ageRepetitivetappingofa_tele.fSignifiCanllyfaSter-right-handper･
（1978）groupsfrom3tol2years．graphkeywiththeindexfingerformanceatallagelevels．
N=m(79males,721emales).WhnerMatinganurseryrhyme_*Bothrecitationtasksl℃duc図right-
oralistbfanimalnameScontin-handtappingratemorethanleft-hand
uously.tappingrate,andtheaymmetrywas
additiveatallagelevels．
*Verbalproductionwasequivalent
withleft-andright-handtapping・
Ohgishi,Minami,&4-,5-,and6-year-Ol"ight-Repetitivefinger.tappirlgWllile*.They卿狸s"_""乳里2ping
Yasumaru(1978）handedkindergartenchildren・engaginginvocaltasks(recitingratemorethanthe産rceptualtasks．
Ngam(6IIiigiag;49females).aZriteliCeorhumming)orper.*WhilerecitatiOpre""rigllt-hqnd
ceptualtasksOisteningtosen.tappingratemorethanleft-llanqtapping
teicesormusiC).-rate,hummingreducedleft-handtapping
ratesignificantlymorethantheright-
handtappingrate．
＊Interferencebyconcurrenttaskwas
largerintheyoungerchildren(4-and5-
year-oldsubjects)thanintheolderchil.
dren(6-year-oldsubjects)．
Hiscock＆KinSboumeRight-handedchildrenin9ageRepetitivetappingofatele．＊Cross-sectionaldatafroml55chil‐
imr~---~~.~~~~~~-gf;iPSmiii~3tol2year､-gWhkeyVitifthemdex#ngerdreWnoWp@mW"u"WWI"
N=rSSmmleS,71iemales).WhnereWatinganurseryrhymerighrhandtpppingrlorethanlett-hand
oralistbfanimalnamescontin.tapping,andthatthedegreeofasym･
uously.metrydidnotvarywithage
*Longitudinaldataforll5children
likewisefan副to曲owanymcrea巽in
performanceasymmetryoveral-yr
interval．
*Groupdataarestableovertime,but
individualasynⅢnetryscoreswereunreli‐
able、
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A唾hor
Obzut,Hynd,Obzut,&
Leitgeb(1980）
White＆KinSboume(1980）
Dalby＆Gi鮨on(1981）
A釦ton＆Beasley(1982）
Hiscock(1982）
Hughes＆Sussman(1983）
Brutten＆Trotter(1985）
Subjects
Right-handedchildreninthree
agegroupsfrom7tol2years．
N＝96(16nonnalandl61eam，
mg-disabledchildrenateach
agelevel)．
Right-handedchildrenin9age
groups,from3tol2years.
N=105(53males,52females).
Right-handedmalesbetween
theageof9andl2years.
N=60(15withnonspecificread.
ingdisability,15dysphonetic,15
dy"idetic,15averagereaders).
Right-hand“childrenof5tol2
yea電ofage．
N＝40(20hearingand20deaf
children)．
Right-hand"childrenin3age
grou嘩命om8tollyears．
N＝83(43males,40females)．
4to7year-oldchildren．
N=24(12nonnal,121anguage-
dismder“)．
Right-hand函stutterers6､5-17.9
yearsofage．
N＝24.
Tasks R産ults
Repetitivetappingofatele.*Nodevelopmemaltr℃ndswereevi・
gZaphkeywiththeindexfingerdentfOreithergroup.
whilerepeatingalistofanimal*RecitationTedIiCedtheright-hand
namescontinuously・tappingratesignificantlymorethanthe
left-handtappingratefortheentiresam・
pleofnormalandleaming-disabledchil-
dren．
*Interferencewassignificantly
greaterforlearning-disabledchildren，
butthedifferencewasadditiveacross
hands≦
RepetitiVetappingofametal*Relativetosilenttappingconcurrent
keywiththeindexfingerwhiletalkingcauWagreatefdrbpinright-
r.peatipganuIseryrhymecon.handtappingrate~thaninleff-handTap.
tinUously,namingasmanyani.pingrateinboththerhymeandanimal
malsaspossible,orencodingconditions.
nonsen"Jlapesforsubsequent*Interferencebysha"memorizmg
recognition.wasequalacrosshands.
*Thesizeofthiseffectdidnotvary
withmcreasinggrade-level‘
Alternatetappingofthefirst*Recitationreducedright-handtap.
andsecoPdfingersonatype-pingratemorethanleft=handtaPpiIE
writerWhilerecitingalistofrateforaveragereadersandboygWitli
animalnamescontinuously,ornonspecificreadmgdisability.
SOlymganitemfromRaven's*VerbalprouductionwaSequivalent
ColoredProgressiveMatrices.withleft-andright-handtappiIEfOrall
groups．
*SolvingRaven'sMatricesproblems
reducedleft-handtappingratemorethan
right-handrateforaveragereadersand
malesmthedy配ideticgroup．
*Bothleft-andright-handtapping
decreasedscoresonRaven'sMat㎡ces，
buttherewasnosignificantdifference
betweenhanda
Repetitivebutton-tappingas*ConcurTentprocessingofanonver-
fastaspossiblewhileengagingbaltaskdidnotcauseaSelectivehand
intheverbaltasks(repeatingaimpairmentmonitoredbyamanualtap-
nonsensesyllable,words,orapingtask.
nurseryrhyme)orthenonverbal*Thedeafweremoreimpairedthan
task(findinghiddenfigures).thehearingchildereninbothoftheage
groupsstudied．
＊IntheconcurTentverbalt歪kcon，
ditions,bothgrou醍manifest国a配lec‐
tiveimpairmentofright-handpe㎡or・
Inance．→
＊Thedeafalso虫owedagreaterleft-
handdecrementthandidthehearing
children，
Altematetappingoftwotele.*Irrespectiveoftaskpriority,speak.
graphkeyswiththeindexfingeringinterferedtoagreaterdegreewith
Whilerepeatinga"tongueright-handtappingthanwithleft-hand
twister''contmuously.tapping,buttheeffectoftappingupon
verbalproductionandspeecherrorswas
notlater21iz劃
＊Theasyn皿､etriceffectofspeech
upontapping,whichwasseenin85､5％of
thechildren,cannotbeattributedtothe
d
disparitybetweenhandsinbaselinetap-
pingrate，
Unilateralfingertappingwhile*Alllanguageconcurrenttasks
engagingineitherseveralproducedtappingreductionsforboth
expressivelanguagetasksorahandsforbothgroups.
vocal,butnonliguistic,task.*Amultipleregressionanalysis
revealedasignificantinteractioneffect
differentiatinglanguage-disordered丘om
nonnalchildren．
＊Normalsexhibitedaparallel
responsepattemfors正echandtapping
（bothincreasedordecreasedinrate）
underalllater劃1izationconditions≦
＊Language-disorderedchildrenex‐
hibitedanmverseresponsepattem(e､9．
ifspeechoutputincreased,tappingrate
decreased）onlyunderleft-hemisphere
time-Sharing・
Tappingabuttonasrapidlyas*Significantdifferencesamonghands
po鵠iblewhilespeechorvocaliz、andconditions・
ingthesoundofasireninan*Thetappingratewasfasterwiththe
irregularlypatternedway.rightthanwiththelefthand,andtherate
decreasedasthedPmandsofthedual-
taskconditionincreased
＊Nointeractionwasobserved；the
interferencepattemwassmilarinboth
handsacrosstheconditions．
4A並hor
Hiscock，Antoniuk，
Pri錘iak,＆vonHe露ert
(1985）
Hi誕ock，
Samuels，
(1985）
Kinsbourne，
＆Krause
MichitakaOhgiJli
Subjects
Normal,righ-hand"2nd-5th
graders．
N＝183(119males,64females)．
Right-handedchildrenm4age
grou嘩命om6tolOyears．
N＝73(39males,34f画nal雷)．
Tasks
Fingerta"ingwhile"rforming
aseriesofconcurrenttasks(rec・
itation,oralreading,silentread、
ing,andavisuo-spatialtask)．
Repetitivetappingw賊leencond‐
ingavariablenmnberoffaces
ornumbersforsUbsequentrec‐
ognition．
Kamhi＆
(1986）
Masterson3-,5-,7-,and9-year-oldnormal
right-handedchildren．
N＝40(10ateachoffOurage
level)．
Repetitivetappingwhileengag・
ingmthreeconcurrentspeaking
tasks(可llablerepetition，sen‐
tencerepetition，andstorytell‐
ing)．
Stellem，Collins，COS‐
sairt,＆Gutierrez(1986）
Hi錘ock，
Samuels，
(1987）
Kinsbourne，
＆Krause
Right-andlefthanded-nativeReadingactivitywhilesolving
American4th-6thgraders.spatialproblems.
N＝49(43ri帥t-hand副and61eft-
hand国)．
Right-hand“childⅡ℃nmGrade
l-4.
N＝73.
Speed図unilateralfingertap・
pingwhileencodingavariable
numheroffacesornllm唾rsfOr
subsequentrecognitiontesting．
R蜜11鱈
＊Recitationandoralreadinginter、
fer図toagreaterdegreewithright
-handtappingthanwithleft-handtap．
●
Pmg．
＊Theasymmetryofinterference
fromreadingwasgreaterforpoorer
readersthanforbetterreaders．
＊Silentreadmgalsointerfered
asymmetricallywithfingertapping，
butavisuospatialtaskgenerat函
bilaterallyequalinterference．
＊MalesoutperfOrm劃femaleson
thevisuouspatialtask,andtherewasa
聖xdifferencemthelateralityofmter，
ference．
＊Age-relateddifferencesmgeneral、
iz劃inte㎡erence“c唾Tedfortaskg
entailmgvocalization．
＊Bothmemory-encodingtasks
slow函right-handtappingmorethan
left-handtapping;number-encoding
wasmoredisruptivethanface-encod，
sng;theamountofmterferencein‐
crea聖dasalinearfunctionofmemory
load；effectswereadditiveacro蚤age
levels．
＊Noneoftheseeffectsweresignifi‐
cantintheanalysisoftappingvariabi1．
ity．
＊Pe㎡ormanceontherecognition
taskswasequivalentwithleft-and
right-handtapping．
＊Childrenweremorelikelyto曲ow
thepr国ictedasynⅡnetryonthefirst
admmistrationoftheparadigmthan
onthe配condone．
＊These､tencerepetitiontaskwas
theonemostlikelytoshowthepredict‐
edasymmetrybetweenhands,though
children曲ow図themostconsi動ent
performanceonthesyllablerepetition
t2sk
＊Greaterright-handdisruption
whilereading，
＊Greaterleft-handdi釘uptionw賊le
solvingspatialproblems，
＊Fewerwordsreadwhiletapping
withtherighthand,andfewerspatial
problemssolvedwhiletappingwiththe
lefthand
＊Withbothfaceandnumberencod‐
ing,tappingratedecreasedasmemory
loadincrea麺
＊Encodingnumberswasmoredis・
ruptivethanencodingfaces．
＊Bothencodingtasksslowedright・
handtappingmo1℃thanleft-hand
tapping，relativetocontroltapping
pe㎡ormance,buthadonlyabilateral
effectonthevariabilityoftapping．
＊Althoughoverallmte㎡erencewas
le=thanthatobserv"withacompari-
sontask（i，e､，speaking)，theasym‐
metryofmterferencewascomparable．
pretedtoimplicateleft-hemispherelanguageactivity(seeKinsbourne&Hiscock,
1983).Thecognitivepsychologicalrationaleforthisparadigmisbasedontheconcept
thataninterferencesituationiscreatedwhensubjectsarerequiredtoperformtwo
tasksconcurrently,bothofwhichshareprocessingbythesamehemisphere.Because
oftheoverloadinthathemisphere,performanceononetaskdeteriorates.
Thus,thedual-taskprocedureconstitutesanovelmeansforaddressingthelong-
standingcontroversyoverthedevelopmentalcourseofleft-hemisphericspecialization
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forspeechandlanguage.Thisparadigmhasbeenadoptedinnumerousstudiesto
researchthehemisphericasymmetryofchildren.Variousproceduresandresultsof
thesestudiesaresummarizedinTablel.Thepaperpresentedhereconsidersseveral
factorswhichinfluencedevelopmentalresearchesusingthedual-task/time-sharing
paradigm.
GeneralizedandLateralizedlnterferencebyConcurrentVerbalTasks
Thedual-taskparadigmisbasedonthefunctionalcerebraldistance
theory(Kinsbourne&Hicks,1978)whichpostulatesthatwhentwoconcurrentbut
unrelatedactivitiesareprogrammedbycloselyadjacentareasofthebrain,therewill
bemoreinterferingcrosstalkbetweenthemandworseperformancethanWhenthe
controlcentersarefurtherapartandlessinterconnected・Theprogrammingofa
particularactivityinvolvesnotonlythecerebrallocusatwhichtheprogrammingof
thisactivityisaccomplished,butalsoinvolvesalargeproportionofthetotalcerebral
spacebyspreadofactivation、Thustheamountoccupiedbecomesgreater,themore
closelytheoperator'sperformanceapproximatesthemaximumoftheoperator's
ability・Inthedual-taskparadigmasecondfocusofunrelatedactivityhastobeset
upwithintheconfinesofthesamespace.Whetherthatsecondfocusiscloseor
relativelydistantfromthefirstinfunctionaltermsdependsonthespecificlocalization
offUnctioninthehumanbrain.Thegreaterthefunctionaldistancebetweenthem,the
lesslikelyissuchinterferenceandthereforethebetterablethehumansubjectisto
performbothtaskssimultaneouslywitharelativelyhighlevelofefficiency.
Inthedual-tasksituation,twotypesofinterferenceeffectbetweenthemainand
concurrenttasksareusuallyobserved;generalizedinterferenceandlateralizedinter-
ference・Intheabsenceofgeneralizedinterferenceonecannotexpecttofindany
lateralizedinterference・Similarly,whenbothtasksaretooeasy,onerunstheriskof
aceilingeffect,whichmayalsoresultinalackofasymmetriesintappingperfor-
mance.TheresultofanexperimentbyLomasandKimura(1976),whousedarepeti-
tive,singlefingertappingwithaneasyvocalizationtaskandobtainedinterferenceas
lowas4percent,maybeattributedtosuchaneffect.
LateralizedinterferencewasfirstreportedbyKinsbourneandCook(1971),who
proposedtheconceptofhemisphericresourcesharingtoexplaintheirresultswhen
subjectsbalancedadowelrodontheleftandrightindexfingerundertwoconditions;
speakingandremainingsilent.Duringtheverbalcondition,thesubjectsbalancedthe
rodforashorterlengthoftimewiththerighthand,butalongerlengthoftimewith
6 MichitakaOhgishi
thelefthandcomparedtosilentcontrolconditions.Theinvestigatorsconcludedthat
theshorterbalancingtimeoftherighthandwasduetoaninterferenceeffectcaused
bytheconcurrentperformanceoftwomotoractivities(speakingandbalancing)sub-
servedbythesamehemisphere.Inaddition,KinsbourneandCook(1971)hypothesized
thatthelongerbalancingtimeofthelefthand,whichwasnotanexpectedfinding,
mightbeduetotheattentionalrequirementscausedbypracticingthetask.However,
thisideaiscriticizedbyCohen(1979)whoclaimsthatKinsbourne'stheoryisnotclear
atwhatpointaconcurrenttaskceasestoactivateandstartstooverload,oratwhat
pointactivatiOndegeneratesintofatigue.Cohen(1983)concludedthatbecauseof
theseuncertaintiestheeffectofattentionaldeterminantsofhemisphericasymmetry
areunpredictable"
Manyresearchershavedemonstratedthelateralizedinterferenceeffectinadults,
andresearchershavealsofoundsimilarresultsinchildren・Themainconcern
involvestheconcurrentspeakingtaskusedtodemonstratetheinterferenceeffect.A
popularcompetingdual-tasksituationwithchildrenisconcurrentvocalizationand
unimanualtapping・Avarietyofspeakingtaskshavebeenusedintime-sharing
studies,includinganimalnamingandrhyming(White&Kinsbourne,1980),recitations
andtonguetwisters(Hiscock,1982),andimitationandspontaneousspeakingtasks
(Hughes&Sussman,1983).Insuchtasks,theobservationofagreaterdecreasein
performanceintherightthanthelefthandwouldsuggeStthattheneuralregions
controllingspeechproductionarelateralizedinthelefthemispherewhichisthesame
hemispheremainlycontrollingrighthandactivity.KinsbourneandMcMurray(1975)
foundthatkindergartnerstappedtheirfingersmoreslowlywhilesimultaneously
verbalizingthanwhentappingwithoutconcurrentverbalization.
AlthoughtheconcuITentverbalizationdiminishedthetappingrateofbothhands,
theright-handtappingratewasdiminishedmorethantheleft.Whiteand
KinSbourne(1980)usedthetime-sharingparadigmtoassesscerebraldominancein
childrenfrom3tol2yearsofage.Theconcurrenttasksconsistedofrecitingnursery
rhymesandnaminganimalsaswellasmemorizingshapes.Sixty-sixpercentofthe
childrenshowedaninterferenceeffectduringtherhymetestandseventy-eightpercent
showedinterferenceontheanimal-namingtask・Onthelattertask,however,both
handsrevealedlargepercentreductionscores(lefthand=41.4%;righthand=48%).
Astothemagnitudeoftheinterferenceeffect,itisunclearinmoststudieshow
muchasymmetrychildrenexhibitedinordertodemonstratethepredictedinterference
effectbecausestatisticaldifferenceratherthanabsolutedifferencebetweenright-and
left-handdecrementscoreswasusedtodetenninewhetherornotthepredicted
asymmetryoccurred・Itwaspossibletodeterminethedegreeoftheasymmetryeffect
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acrossage,task,andadministrationtime.Inonestudy,HiscOck(1982)reportedan
averagedifferenceof7.4percentagepointsbetweenright-andleft-handdecrement
scores･
Someevidencessuggestthatlevelsofprocessinginverbaltasksinnuencethe
amountoftime-sharinginterference.Forexample,speakingtaskswithhigher-level
languageprocessingdemandsleadtoincreasedasymmetry(White&Kinsbourne,
1980).Thisleadstotheuseavarietyofconcurrentspeakingtasksinstudieswith
children.Similarly,KamhiandMasterson(1986)foundthatthehigher-levelsentence
repetitiontaskyieldedmorepredictedasymmetryofinterferencethanthelower-level
syllablerepetitiontask・Thesentencerepetitionwasanimitationtaskandrequired
higher-levellinguisticprocessesWhereasthesyllablerepetitionwasaphonetic/
articulatorytaskandrequiredrepeatingtwosyllablesasquicklyaspossible.How-
ever,thegeneralizedinterferencewasgreaterinthesyllablerepetitiontaskthaninthe
sentencerepetitiontask.Fromthisresultitisinterpretedthatsyllablerepetition
placesmuchmorephoneticdemandsonthespeechproductionsystem,therebycausing
alargebutequalreductionintappingperfonnanceacrosshandsforchildren.Itis
alsonotedthatthedisruptivenessofataskisnotrelatedtotheinterferenceeffect.
Thatis,thetaskwhichlargelyinterfereswithtotalperformancedoesnotalwaysshow
thepredictedinterferenceasymmetry(Kamhi&Masterson,1986).
Someinvestigatorshaveexaminedtheeffectsofputativelynonverbaltasksupon
children'sfingertapping(Dalby&Gibson,1981;McFarland&Ashton,1975;White&
Kinsbourne,1980).Nonverbaltasksincludehumming,scanningphotographsoffaces,
orencOdingrandomshapesforsubsequentmanipulation.Inaddition,aconcurrent
nonlinguiStictaskwassometimesusedasataskcontrolfortheconcurrentlinguistic
tasks.Althoughinanearlystudy,Piazza(1977)alsoreportedthatconcurrenthum-
mingreducedtheleft-handtappingratemorethantheright-handratein3-,4-,and
5-year-oldright-handedchildren,itisnotclearthatthisasymmetrywasobtained
becauseofthetasks'nonverbalnature・Onepossiblereasonwhyhummingtaskdoes
notalwaysyieldsignificantleft-handinterferenceisthathummingamelodymaybe
confoundedbythepossibilityofsimultaneouslinguisticprocessingofthewordstothe
tune・Evenifthesubjectwasnotfamiliarwiththewordstothemelody,amemory
val･iablemayhavebeeninvolvedsincethesubjectsweretoimitatethetuneashummed
bytheexperimenter・AfindingfromtherawtappinganalysisinHughesand
Sussman's(1983)studywasthehighrateoftappingfortheconcurrentnonlinguistic
condition・HughesandSussmanclaimthatthisfindingsupportstherationaleunder-
.lyingthetime-sharingparadigm,thatis,concurrentactivitiesmustinvolverealspeech
andunimanualactivitytoelicitcompetitionbetweenthetwomotorsystems.
●
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Nevertheless,iftaskdifficultyandtasknaturearecontrolled,itseemspossibleto
causesomeinterferenceinnonverbalconcurrenttask・Stellern,Collins,Cossairt,&
Gutierrez(1986)examinedthelanguageandspatiallateralizationofright-andleft-
handedchildren,usingthecognitive-manualdual-taskmodel・Theresultsrevealed
theasymmetricinterference・Thatis,greaterleft-handdisruptionwasfoundwhile
solvingspatialproblemsaswellasgreaterright-handdisruptionwhilereading.
Furthermore,fewerspatialproblemssolvedwhiletappingwiththele仕handwhereas
fewerwordsreadwhiletappingwiththerighthand.Theseresultssuggestthattask-
specificinterferencecouldbeyieldedbythetime-sharingprocedure.
Recently,lateralizedinterferenceofthedual-taskparadigminnormal,right-
handedchildrenisfoundnotsoconsistentashaseverbeenbelieved・Thestudy
conductedbyHicks(1975)usingadultsubjectsfoundthattheasymmetryofinterfer-
enceincreasedasthephoneticdifficultyofthespeakingtaskincreased・However,
thisfindinghasnotbeensupportedintheliteratureonchildren(Hughes&Sussman,
1983).Inordertoclearupthecauseofthisdiscrepancy,it.isnecessarytoconduct
furtherexperimentswhereexperimentalvariablessuchasage,sex,andthenatureof
taskarewellcontrolled.
AgeDifferencesinDual-TaskPerformance
Oneofthevariablesconcerningindividual-differencesthathaVebeenconsideredin
dual-taskstudiesisthatofage・Astoacriticalperiodforlanguageacquisition,
Lenneberg(1967)considerablyoverestimatedtheperiodduringwhichlateralizationof
thebraintakesplace(Anderson,1985).Clinicalevidence(Kinsbourne&Smith,1974)
hasindicatedthatlateralizationiscompletesomewherebetweenages2and5.Loss
ofabilitytorecoverfromaphasiasdoesnotseemtoberelatedtolateralization.
WhilelossofsuChabilityundoubtedlyhasaphysiologicalbasis,itmaynotbepartof
apreprogrammeddevelopmentalsequenceforthebrain(Anderson,1985).
Hahn(1987),inhistheoreticalreview,tookuptwoquestionsconcerningcerebral
lateralizationoffunctionsinnormal,right-handedchildren,thatis,whethercerebral
specializationdevelopsfromaninitialbilateralrepresentationtoaprogressivelymore
focalizedspecialization,andwhethersexdifferencesexist.Hahnconcludedthat
resultsfromfiveexperimentalparadigms(dichoticlistening,tachistoscopicviewing,
electroencephalography,hapticidentification,andsomatosensorydisCrimination)in.
dicatedthatlinguisticfunctionsarelocalizedinthelefthemispherefrombirthfor
childrenofbothsexesWhereasthefunctionslateralizedintherighthemisphereare
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lessstraightforward.
Thedual-taskmethodhasbeenusedwithchildrentoobtaininformationaboutthe
ontogenyofspeechlateralization.Itisreasonedthat,ifyoungchildrenshowthesame
interferenceasymmetryaSadults,itwouldimplyearlyhemisPhericspecialization
(Kinsbourne&Hiscock,1977).Arelatedissueconcernstheeffectofageonthe
degreeofasymmetrybetweenhands.KinsbourneandMcMurray(1975)haveusedthis
paradigmtodeterminewhetherlanguagelateralizationdevelopSovertimeassuggest-
edbyLenneberg(1967)orwhetherthereisleftlateralizationfrombirth.Greaterright
handdecrementsintappingduringconcurrentspeechandgreaterlefthanddecrements
intappingduringanonliguistictaskhavebeenreportedinchildrenrangingfrom3to
12years(Hiscock&Kinsbourne,1980).Severalstudieshavegenerallysupported
Kinsbourne'sviewthatthereisnodevelopmentalchangeinlanguage
lateralization(Hiscock,1982;Hiscock&Kinsbourne,1978).Alateralizedeffectof
speakinguponfingertappinghasbeenfoundintheyoungestchildrentested(3-year-
olds),andthemagnitudeoftheasymmetryappearstoremainconstantbetweenthe
agesof3andl2years(Hiscock&Kinsbourne,1978,1980).InmostcaseS,thedegree
towhichinterferenceislateralizedremainsinvariantacrossawidespanofchildhood
years.
IntheWhiteandKinsbourne(1980)study,childrenranginginagefrom3tol2
yearstappedwiththeirindexfmgerwhiletheysimultaneouslyrecitedanursery
rhyme,anmalnames,andmemorizedshapes・Two-thirdsofthechildrenwerefound
toshowthepredictedinterferenceeffectontherhymecondition,whereasthree
quartersofthechildrenshowedthepredictedeffectontheanimalnamingcondition.
Theinterferencecausedbythememorizationofshapeswasfoundtobeequalacross
hands.Inadditiontothesupposedlydifferentiallanguage-relatedinterference
effects,WhiteandKinsbourne(1980)foundthattheinterferenceeffectswerenotdueto
ageorsex.Fromthesefindings,theauthorsconcludedthatspeechoutputcontrolis
fullylateralizedbyatleast3yearsofage.
However,thereareanumberofexceptionalstudiestothefindingofnoage-
relateddifferencesinthedegreeofasymmetryacrosschildhood.Inanexperiment
requiringchildrentoreciteatongue-twistersentencewhiletappingtwotelegraphkeys
alternately(Hiscock,1982),itwasfoundthatthedegreebfinterferenceasymmetry
increasedwithincreasinggradelevelalthoughtheproportionofchildrenwhoshowed
thepredictedeffectdidnotincreasesignificantlywithgradelevel.Theopposite
patternwasfoundwithoneofthedependentvariablesinastudywheresubjectsin
n
Gradesonethroughfourrecitedalistofanimalnameswhiletappingatelegraphkey
repetitively(Hiscock,Kinsbourne,Samuels,&Krause,1985).Thesetwoconflicting
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findingsofdevelopmentalchangeindegreeofasymmetrymayreflectsamplingerror,
ortheymayshowvalidage-relatedchangesthatmaybefoundwithparticulartasks
andparticularmeasuresofinterference.
Inarecentstudy(Hiscock,Kinsboume,Samuels,&Krause,1987),theresults
confirmearlierfindingsabouttheeffectofspeakingupontherateofconcurrent
tapping(Hiscock&Kinsboume,1978,1980;White&Kinsboume,1980).Theresults
showedthatinterferencediminishedinalinearfashionfromGradeslto4andthatthe
righthandwasaffectedmorethantheleftateachgradelevel.Furthermore,the
degreeofasymmetrydidnotchangewithgradelevel・Thesefindingslendfurther
supporttothedevelopmentalinvariancehypothesisoflateralization(Kinsbourne&
Hiscock,1977)thatspeechcontrolislateralizedattheyoungestasattheoldestage.
Insofarastheseprocessorsarelateralized,thatlateralizationalsoisinvariantacross
theagespantested.
Linguisticability
Inordertodeterminetherelativesourceoftheinterference,controlconditions
measuringperformanceonboththemanualandthelinguistictaskinisolationshould
becomparedwithperformanceontheconcurrenttaskcondition.Somestudiesabout
linguisticexperiencefoundsignificantlydifferentpatternsofhanddisruption(Green,
1986a,1986b;Sussman,Franklin,&Simon,1982)whereasotherstudiesfoundno
difference(Soares,1984)．Differencesbetweenindividualsinlanguageexperience,
specificallyinwhethertheyknowmorethanonelanguage,havealsobeenexamined
inthelateralityliterature(seeGreen&Vaid,1986).
Linguistictasksincludespontaneousspeech,recitationofverbalroutines,rhymes
ortonguetwisters,repetitionofwordsorsentencesreading,calculating,orobject
naming.KamhiandMasterson(1986)reportedthatthesentencerepetitiontaskwas
theonemostlikelytoshowthepredictedasymmetry.Inviewoftheprocedural
variability,furtherstudiesneedtobedesignedsoastoallowaseparateevaluationof
languagebackground-specificandtask-specificparameters.
Thereareseveralcommonfindingsbetweenstudieswithregardstotheperfor-
manceoflanguage-disorderedandnormalchildrenonatime-sharingtaskinvolving
theconcurrentactivitiesofspeakingandfingertapping(HughesandSussman,1983;
Obrzut,Hynd,Obrzut,&Leitgeb,1980).Inonestudy(Hughes&Sussman,1983)where
atime-sharingparadigmwasusedtoassesslanguagelateralizationinlanguage-
disorderedandnormalchildrenaged4-7years,amultipleregressionanalysisrevealed
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asignificantinteractioneffectdifferentiatinglanguage-disorderedfromnormalchil-
dren.Normalsexhibitedaparallelresponsepatternforspeechandtapping(both
increasedordecreasedinrate)underalllateralizationconditions.Language-dis-
orderedchildrenexhibitedaninverseresponsepattern(e.g.､ifspeechoutputincreased,
tappingratedecreased)onlyunderleft-hemispheretime-sharing・Theresultsofthe
multipleregressionanalysesindicatedtheimportanceoftherelationshipbetweentype
ofchildandverbaloutput.Therewasaninteractioneffectduringright-handtapping
trialswithspeechimitationsuchthatthepercentagereductionscoresofthelanguage-
disorderedchildrenweresignificantlyincreasedwhentheyproducedmoresyllables.
Whenthelanguage-disorderedchildrenproducedfewersyllables,therewaslessofa
differencebetweentheirpercentagereductionscoresandthepercentagereduction
scoresofthenormalchildren・Thisfindingprobablyalsoaccountedforthesimilarity
betweenthemeanpercentagereductionscoresofbothgroups:9.6(language-dis-
ordered)and8.6%(normal).Theresimplywerenosignificantdifferencesbetweenthe
groupswhenverbaloutputwasdisregarded.Thisresultmeansthatthelanguage-
disorderedgrouponlyattemptedtoconcentrateononeoutputtaskatatimewhen
performingwiththerighthandandthattheycouldnotperformbothtasksatahigh
levelwhenperformingwiththerighthandwhichimposesleft-hemisphereinterference
tolanguageactivity.
TheexperimentconductedbyCermak,Drake,Cermak,andKenney(1978)differed
fromotherstudiesinsomerespects,thatis,thisstudyshowedanasymmetryinthe
reversedirection,thatis,frommanUalactivitytocognitiveactivity・Theauthors
suggestthattheleftandrighthandmayhavedifferentialeffectsonconcurrent
cognitiveprocessing.Threegroupsoflearning-disabledmalechildrenandacontrol
groupofnormalmalechildrenexperiencedadichoticlisteningtaskwhiletappingwith
therighthand,andwhileperformingnoconcurrenttask.Althoughthreeofthefour
groupsshowedasignificantright-earsuperiorityintheleft-handtappingcondition,as
comparedwithonegroupinthesingle-taskconditionandnogroupsintheright-hand
tappingcondition,onlyonegroupoflearning-disabledsubjectsshowedsignificant
changesasaresultoftheconcurrentfingertapping.Forsubjectsinthatgroup,left-
handtappingwasassociatedwithsignificantincreaseinrecallofdigitnamesfromthe
rightearandwithasignificantdecreaseinrecallofdigitnamesfromtheleftear・On
thewhole,thestudyprovidespreliminaryevidencethatmanualactivitymayalter
asymmetriesofdichoticlisteningthoughtheinvestigatorsdidnotreporttheeffectsof
dichoticlisteninguponleft-andright-handtappingrates.
Someappliedpsychologicalstudiessuggestthatlearning-disabledreaders'recall
difficultiesarerelatedtointerhemisphericprocessingdifficultieswhichresultfromthe


















